Three cases of Wegener's granulomatosis with cardiac complications are described and the relevant published reports are reviewed. The first case of Wegener's granulomatosis was associated with aortic regurgitation and required aortic valve replacement. The second and third cases were associated with pericardial disease requiring pericardiectomy for constructive pericarditis in one case, and haemorrhagic pericarditis with pericardial effusion in the other. Aortic valve involvement in Wegener's granulomatosis is uncommon and valve replacement has been described on only one previous occasion. Pericardial involvement is relatively common pathologically, but pericardial surgery has been described in this condition only twice, once for tamponade and once for constrictive pericarditis after pericardiocentesis. Cardiac involvement is not uncommon in patients with Wegner's granulomatosis and may be clinically important. Diagnosis is aided by estimation of the anti-neutophil cytoplasmic antibody titre.
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(Br Heart J 1994;71:82-86) Wegener 's granulomatosis is an uncommon disease characterised by a necrotising granulomatous vasculitis affecting the upper and lower respiratory tract and the kidneys. A 32 year old man was referred in December 1990 for investigation of aortic regurgitation. He had had a nephrectomy in childhood. A heart murmur had been noted in 1986, at the time of an undocumented illness during which he lost half of his teeth. In 1989 he developed nasal crusting, deafness, arthritis, a rash, red eyes, malaise, and fever. A classic anti-neutrophil cytoplasmic antibody (c-ANCA) test was positive and a diagnosis of Wegener on the basis of lung cavitations and a rash that was biopsied and showed granulomatous disease. He was treated with cyclophosphamide and prednisolone for eight years after which treatment was gradually withdrawn. In 1987 he had developed progressive fibrosis of the quadriceps muscles of both legs that caused pain in the thighs and restriction of knee movement (0-40°). Open quadriceps biopsy showed extensive fibrosis including areas of young fibroblasts and mature collagen fibres, focal neovascularisation, and a lymphocytic infiltrate were present. For two years previously he had had recurrent sinusitis and haemoptysis. Three months before presentation, he was diagnosed as having cardiac failure that initially responded to medical treatment.
On examination he had engorged neck veins, gross peripheral oedema, hepatomegaly, ascites, and basal crackles in the lung fields. There was fibrosis of the quadriceps bilaterally and leg lesions compatible with stasis ulceration. Otorhinological examination showed nasal crusting but no ulceration.
The electrocardiogram showed widespread non-specific T wave and ST segment changes; the chest x ray film was normal and there was no pericardial calcification. Echocardiography showed a small vigorous left ventricle. No pericardial fluid or abnormality of the pericardium were seen. The right side of the heart and valves were normal. Abdominal ultrasound showed gross ascites but no other abnormality. A presumptive diagnosis of constrictive pericarditis was made.
Left ventriculography showed mild apical hypokinesia with an ejection fraction of 55%. The coronary arteries had diastolic pinching consistent with constrictive pericarditis but were angiographically normal. Pressure measurements showed equalisation of the diastolic pressures within the heart with right and left ventricular end diastolic pressures of 18 mm Hg, mean pulmonary capillary wedge pressure of 22 The Wegner's granulomatosis was considered to be in only partial remission, on the basis of the nasal features (and possibly the leg ulceration) together with the c-ANCA titre. The patient was treated with cyclophosphamide (0 4 mg/M2) once monthly for three months (together with mesna), and prednisolone (20 mg) daily, with the intention of controlling the activity of the disease before cardiac surgery.
Three months later his nasal symptoms had improved with a reduction in his c-ANCA titre to 1:100 and he underwent pericardiectomy without complications. At operation, the pericardium was found to be grossly thickened and histology showed fibrosis with few blood vessels. No evidence of granulomata or active vasculitis was seen.
Subsequently he has improved with a substantial reduction in his diuretic requirement. Examination of the heart and chest was normal.
Investigation showed haemoglobin, 5.7 g/dl; platelets 124 x 109; urea, 16-5 mmol/l; creatinine, 0-65 mmol/l; and a negative c-ANCA titre. Biochemistry was otherwise normal. A chest x ray film showed a large heart but was otherwise unremarkable. Echocardiography showed a moderately large pericardial effusion, with abnormal right atrial movement suggesting haemodynamic importance, the left ventricle was small and vigorous with an estimated ejection fraction of 60%, there was mild mitral regurgitation on Doppler examination.
The patient underwent pericardial fenestration in January 1992, and received a blood transfusion perioperatively. At operation the pericardium was found to be very thickened with haemorrhagic pericarditis, clots, and fibrin in the pericardial sac. A 4 x 5 cm window was created. Appreciable pericardial fluid was not found at operation although 800 ml was subsequently evacuated through surgical drains, possibly from a loculated collection. A further operation was required a few days later at which formal pericardiectomy and removal of a clot from the left pleural cavity was undertaken.
The patient did well after operation and was discharged home.
Histology of the pericardium showed fibrinous haemorrhagic pericarditis. Histology of a lung biopsy taken at the time of the first operation showed scattered inflammatory cells (mainly lymphohistiocytic with a few polymorphs). There was no evidence of granulomata or vasculitis in either tissue.
Discussion
Wegener's granulomatosis is an uncommon vasculitis that forms part of the spectrum of diseases including polyarteritis nodosa and temporal arteritis. First described in 1931 by Klinger' involvement of the conducting system. In the second and third cases, although histological proof in the form of vasculitis or granulomata is again lacking, the temporal relation of the condition to the active Wegener's granulomatosis is striking. In the third case the patient had been undergoing stable regular haemodialysis for five months. Pericardial involvement was not present when her renal function was declining and severe (preceding her relapse with life threatening lung haemorrhage). The development of pericarditis after that relapse at a time when her uraemia was stable and well controlled by dialysis makes the likelihood of uraemia as a cause for her pericardial disease, although a possibility, much less likely.
Pathologically confirmed aortic valvulitis has, to our knowledge, been recorded as a complication of Wegener's granulomatosis on only two previous occasions. In the first of these, characteristic pathological features were described post mortem, with granulomata and arteritis affecting the valve and aortic root. '6 In the second, aortic valve replacement was required and histology, as in our case 1, showed non-specific features compatible with the diagnosis.17 Clinical abnormalities of the aortic valve in association with Wegener's granulomatosis have been described on two other occasions.'8 '9 The clinical syndrome of constrictive pericarditis in association with Wegener's granulomatosis has been recorded on only one previous occasion and that was in conjunction with uraemia (as in our third case) and followed intervention for an episode of pericardial tamponade.'2 Pericardial surgery was required on that occasion and this has also been described for another case of pericardial tamponade associated with Wegener's granulomatosis. '5 In summary, Wegener's granulomatosis not infrequently affects the heart, particularly in more advanced cases of the disease, and may cause clinically important complications. Pathologically, pericarditis and coronary arteritis are the commonest manifestations. Clinically, evidence of pericarditis and its complications as well as supraventricular arrhythmias and varying degrees of heart block are the most common features. The advent of c-ANCA monitoring and the benefits of modem therapeutic approaches have resulted in many long-term survivors with previously severe Wegener's granulomatosis. Such patients not infrequently relapse with atypical presentations and cardiac involvement may therefore be seen more often in the future.
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